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Using ChemAxon Technology for 

Computer Curation of  patents & the scientific literature 





As   text      

Chemical names 
found in the text of 

documents 

As  bitmap images  

Pictures of chemicals 
found in the document

Images  

Patents contain molecular data in multiple forms :

Text – Image – manually created chemicals 



Computer curation now involves multiple types of analysis   

combining technologies into workflow protocols

• Analysis of text

• Analysis of image

• Analysis of Manually 
Curated content 

Derived Meta data 

Internal data 

Collaborator input 

Output db to  
Collaborators

Output to  
Web Services 



a) (2P/4S)-4-[4-Amino-5-(4-benzyloxy-phenyl)pyrrolo[2,3-d]pyrimidin-7-yl]-2-
hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester prepared analogously to 
Example 18 starting from (2R/4S)-4-[4-amino-5-(4-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-yl]-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester (Example 
20a). 1 H-NMR (CDCl3, ppm): 8.52 (s, 1H), 7.52-7.32 (m, 7H), 7.1 (d, 2H), 6.95 (d,1 H), 5.50 
(m, 1H), 5.13 (s, 2H), 4.62-4.42 (m, 2H), 4.28 (m, 2H), 4.10 (m, 1H), 3.95-3.70 (m, 1H), 2.75 (m, 
1H), 2.50 (m, 1H),1.49 (s, 9H). 

b) (2R/4S)-{4-[4-Amino-5-(4-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-pyrrolidin-
2-yl}-methanol: 0.100 g of (2R/4S)4-[4-amino-5-(4-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-yl]-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester is dissolved in 4 ml of 
tetrahydrofuran; 10 ml of 4M hydrogen chloride in diethyl ether are added, and stirring is 
carried out for 1 hour at room temperature. The product is filtered off and dried under a 
high vacuum. The dihydrochloride of the title compound is obtained. 1 H-NMR (CD3 OD, 
ppm): 8.4 (s, 1H); 7.60 (s, 1H), 7.5-7.10 (m, 9H), 5.65 (m, 1H), 5.18 (s, 2H), 4.32 (m, 1H), 4.00-
3.65 (m, 4H), 2.60 (m, 2H). 
EXAMPLE 24
(2R/4S)-4-(4-Amino-5-phenyl-pyrrolo[2,3-d]pyrimidin-7-yl)-1-(2,2-dimethyl-propionyl)-
pyrrolidine-2-carboxylic acid ethyl ester 0.130 g of (2R/4S)-4-(4-benzyloxycarbonylamino-5-
phenyl-pyrrolo[2,3-d]pyrimidin-7-yl)-1-(2,2-dimethyl-propionyl)-pyrrolidine-2-carboxylic 
acid ethyl ester is dissolved in 8 ml of methanol, and the solution is hydrogenated over 
0.030 g of palladium-on-carbon (10%) for 1 hour at normal pressure. The catalyst is 
removed by filtration, the filtrate is concentrated by

Can you find the  key molecule’s  in an  unstructured text ,
for example a  scientific journal or patent?

Chemical nomenclature can be daunting     
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identify the chemical names – then convert them to structures 

[chemical names -> structures]  ! 

entity identification    
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ChemAxon [ Name = Structure ]



Leading Causes of Annotator Problems *

Improper spacing within the chemical name:

2-_(Bicyclo_[2.2._1]_hept-5-en-2-ylamino)_-5-_[2-_(4-chloro-3-methylphenoxy)_ethyl]-l,_3-_thiazol-4_(5H)-one

Run on lists:

indane, 1,2,_3,4- tetrahydroquinoline, 3,_4-dihydro-2H-1,_4-benzoxazine, 1,5-naphthyridine, 1, 8- naphthyridine 

Numbering of compounds:

Comparative Example 3, 2-bromo-4- (1, 3-dioxo-1, 3-dihydro-2H-isoindol-2-yl) butanoic acid 4-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl) butanoic acid

Formatting issues:

2-[2-(bicyclo [2.2. 1] hept-5-en-2-ylamino) -4-oxo-4, 5-dihydro-1, 3-thiazol-5-yl] -N-<BR> <BR> <BR> <BR> <BR> <BR> <BR> <BR> (4-metlioxyphenyl)-N-
methylacetamide 

Missing or Incorrect Parenthesis:

5-(2-anilinoethyl)-2-[(2-cyclohex-1-en-1-ylethyl)amino}-1,3-thiazol-4(5H)-one

* using WO/2005/075471 as an example

Typical problems encountered when dealing with OCR text       

ChemAxon [ Structure Checker ]



What about processing image data ?? 

IBM pioneered a process for converting images of chemical structures –
into Mol files  (machine readable representations of chemical structures…)

We can also analyze the image content of patents &  journals

Image entity recognition   



Seminal paper on converting chemical images into
MOL  files 

Optical Recognition of Chemical Structures (OROCS)   



Scan 

Separate  

Vectorize   

Segment    

Cleanup     

OCR      

Structure
Recognition       

Aggregation     

Post Process      

O=C(CN1C2(C3=CC=CC=C3)OC(C)=CC1=O)
N(C)C4=C2C=C(Cl)C=C4

Optical recognition of chemical structures (OROCS) 
– How it works  



Today there are numerous programs to do this :

Programs for image recognition of chemical structures

 OSRA  - (NIH)  

 Clide Pro (Keymodule ltd   - Peter Johnson)

 Kukleae 

 Fraunhofer chemoCR  (Fraunfofer Inst )

 ChemReader - (Univ of Michigan)  

Chemical image recognition programs   



Extract the images 
From the page  Isolate the chemical 

images   

OCR the chemical image

SMILE String

Optimization of Image processing process

Pre-processing of the  
images makes a significant 

difference 
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ChemAxon  [Structure = Name ]

ChemAxon  Structure Checker 



Source : Dr John Kinney 

Image 
Extracted from 
the page  

Structure  
Generated  from 
the image  

SMILE String   
Generated from 
the image  

Examples : 
Results from 

OCR 
of chemical 

images  

Chemical derived from OCR of image data     
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Text 

N=S 

SMILES  

Chemistry  Text  
Processing 
Operations  

‘Clip’ Images  

OSRA /Clide

SDF  files   

CDX / MOL files    

Multi-step post 
processing –
Operations     

Manually  Created Data      

CDX / MOL   

Chemistry  Image 
Processing 
Operations 
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ChemAxon  Converter - tools

ChemAxon  Structure Checker 



SMILES +
chem name

SMILES 

InChi  

InChi  Key   

Text File 

(Open Babel)   

(IUPAC)   

J Chem
Manager

(Computes
various chem
Properties)  

All molecules table   

Mol id / CA SMILES/ Formula / MW/ OtherData

CA finger prints   +  J Mole Zip files    

ChemAxon -

Query  J Chem
Java API   

DB2 ver 9.5  EE
X series 366
4 Xeon Processors
16 Gig Ram
Cento – 5.x

> 7 M SMILES 

Result set (top 100 Mol ids)
Transformed into SMILES  & 
linked to patents + Medline etc) 

Red = Magic happens here ! 



ChemAxon  Technologies that enable computer curation  

• Name = Structure 

• Structure = Name

• Structure  Checker   

• Marvin View

• J Chem Manager

• J Chem

• Instant J Chem

Magic happens here  



SIMPLE 


